Hh [ 245 BER 22 3R

Journal of China Phamaceutical University 2004, 35(5). 393 ~ 396

393

TR

(

[ 1

s 210009

AR Ae s B T RGF R v A A W AR AR FRARR B U ERE AT,

VAN BERR A B BT R S AN EERR, R (— )/ (F) 3P RP BLH GRS A0 38 (—)S. (F)R W
Ao Bk, R BHE =t MR BT S SRR A ANE TR MK R BT B B HF FRTFA

w9 £,/ B 5 CPU-86017) #9 w9 AN 5 M4k,
BAEHFEH K Lbkey Arh LAIET E M MA,

[ 1 ) BEak; CPU-86017; 41t ¥4 F 14
[ ] T460.31 [ ] A
[1] ,
(CPU-86017)
[23
CPU-86017
CPU-86017
CPU-86017 ,
’ a
’ (7 )S\ (_|_ )R ’
* [ 1 20040303 [~ 1 Tel: 2583271414
r )| (N o. BK2002120)

LW ARE R A2 IRHNMR. BCNM R MS. 7 & 547

[ ] 1000-5048(2004)05-0393-04

CLOM 1’
! I OCH, SNy
"\\J OGHy |.':_§/|. OCHy

PN
T

Sy, A

< Llf\ll/ji ETH, (gj;i:] :‘\:I‘x

-
o

:‘/ it
B ’1
L\”——m 3

»”
) TR R
(+) (TRai) T g

Qrnler e an

N AT TN A b
4 1 . Tk —, .'_t I
e l-l‘\ N -~ Y

quanteruniion

Fig 2 Chemical sructure of CPU-86017



394 GE 2SI Y N o 1 J China Pharm Univ 35
, ); EL 1II (Vario s ); PE-
, (=) () 241MC .
(—)S.(+)OR , 2.2 % B
, [2];
s [4] ; (THB)
. [5].
(7R, 13aR), (78, 13aR), (7S, 13aS) (7R, 134S )- 2.2.1 H&pegH & 25 ml
: 1,23, 4, 2.0 (593X 10 > moD) (+)-13a R THB, 1. 3 g (8. 07
) X 10 moD) .4 ml . 6 h,
) (CH2CL— C2HsOH
2.1 KF AALE ), R=0 57 ,
, 1. R=0.59 : 2.
. (—)-13a S THB 3 4.
Nicolet Impact410 (Nicolet ) 1.2.3.4 N .
. KBr 5 AV-300 (Bruker 1; IR.'HNMR. "CNMR 2.
); Agilent 1100 LC/MS (Aglent
Tab 1. Physical constants and ekmental analysis of compounds 1~4
‘ . (]2 Flemental amalysis(C, H N)
Compd Fomuk mp( O (=02 ”CH ay o~ —
I CoHzNOC1° Cl 147 ~149 +80 70 64.80 5.40, 2 80 64 72 5 43, 2 35
2 CoH7NOC1° Cl 140~ 142 +57 % 6480 5.40, 2 80 64 47. 5 36, 2. 35
3 CoHzNOCI* Cl 145~146 —79 46 6480 5.40, 2 80 64 47,5 33, 243
4 CoH7NOC1° Cl 138~139 —5204 64.80 540, 2 80 64 97,5 2,242

Tab 2 Data of IR, 'THNMR and MS of compounds 1~ 4

Compd  TR(KBr)/ an !

'HNMR(300 MHz CDCl3)

BCNMR(75 MHz CDCl3)

ESICH)T0V m/ z

1

3600 ~ 3200,
1608, 15%, 149,
1282, 1235, 1092,
1032

3600 ~ 3200,
1608, 15%, 149,
1282, 1235, 1092,
1032

7 42(2H, d AHy,5) 7 10(3H d, ArHy. ¢, 12)s
7 00C1H, d AH, ). 6 81(1H, s AH,), 6 74
(IH, s ArHy), 6.28 (1H, d-d, Hyz,)s 6. 01 (2H,
s -OCH,0), 585C1H, d, Hy), 5 09 (1H m,
He). 4 55(1H, d, Hg) 4 00(2H s, -CH3Ar),
396CIH, m Hy), 391(3H s -0CHy). 3 8
(3H, s, -OCH3), 3. 33 (3H, m. Hs,¢), 3. 17 (1H,
m H,)

7 58(2H, d. AHy,e ) 7 40(2H, d Ay 5),
6 85(2H, AB, AH,,,), 6 T3(2H, s A, ),
6 00(2H, d ~OCH,0-), 5 49 (1H d, -CH, An),
5 19C1H, m, Hyz)s 5. 02C IH, d. ~CH,Ar), 4 94
~4.79C1H, ABHg), 4.44 (IH m H,), 3 88
(3H, s -OCH3), 3 81(3H, s -OCH3), 3. 51(3H,
m H ¢ 5 3 15(2H, m, H, )

151. 8(m, Cyp), 148 6 (m, ), 148 1 (m, C3),
145.5(m, Cg)s 137 7(m, Cy)s 133.6(d, Cyy
Cg¢), 130 1(d, C34 Cs)y 124 7(m. G, 124. 4
(m, Cy)s 123, 6(m, Cpp)s 123 0(m C 305 12201
(m Co)s 121. 0 (m, Cg,)s 113. 8 (my Cyp), 108 7
(m, Cy), 105.9Cm C;), 101 9(m, C;7), 66. 4
(m, Ci3)s 51 0(m, Cy), 6. 6(m C3" ), 55. 6
(m, Cy)s 56. 5(m, Cg)s 56 2(m, C¢)s 29.3 (m
Cy)s 24.6(m Cg)

464 7

151 6(m, Cpp)s 148 9 (m, G, 147 7(m. C3),
1461 (my Gy, 1374 (m, G, 135.0(d, Cye
C¢)» 129 7(d, Cyn €5y 125.8(m, €y 1249
(m, Ca)s 123, 5(m, Cpp)s 122 4(m Cp3)s 120, 8
(m Cpps 119.9 (m, Cgs 1138 (m, €D, 109. 3
(m, C4)» 106.9Cm €1y 101 9(m, Cy7), 63. 4
(m, Cyg)s 62 0(m, Cy)s 61 3(m Cyr)s 562
(m, €4, 53 9(m, Cg)s 50 1(m, Co)s 334 (m
Cp)s 24.0(m Cy)

464

M]+

base peak

M]+

base peak
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(Continued)

Compd.  TR(KBr)/ an™!

'HNMR(300 MHz CDCL,) BCNMR(75 MHz CDCL,)

ESICH)T0V m/ z

3 36000 ~ 3200, 740 C2H, d AHz.s), 7.08 (3H, m 464. Q M T
1608, 159, 149, A, ¢ ,)s 6.99(1H, d ArH,), 6. 79 (1H, s base peak
1282, 1235, 1092, AH)), 6.73(1H s ArH,), 6.25(1H, d-d H;),
1032 6. VQ2H s -0CH,0-), 5 & (1H, d, Hy), § 03
(1H, m Hy), 4. 53C1H, d, Hy)4 04(2H, s, -CH,
Ar), 3. 95(1H, m, H;3), 3.89(3H, s -OCH3),
3 84(3H, s, -OCH;), 3.39(3H m, Hy (), 3 19
(1H, m, H;3)
4 36000 ~ 3200, 756(2H, d ArHy.¢ ) 7. 36 (2H, d ArHy' 5), 4642 [M] "
1608, 159, 149, 6 82(2H, m. AH,; ,), 6 70(2H s AH, ), base peak
1282, 1235, 109 5 95(2H, d -OCH,0-). 5 38 (1H d, CH; Ap),
1032 S 11CIH, m, Hy), 4. 98C IH, d, -CH,Ar), 4 86
(1H, d, Hg), 4 75(1H, d. Hg)., 4 32(1H m,
H), 3. 84(3H, s -OCH;), 3 78(3H, s, -OCH;),
3 50(3H, m, Hy ¢ 35 3 12(2H, m, Hy_ 5)
3 , 2 B.C s
1 2 C. N .
1 1 2 . 1 3 )
b b ° 2 b b 1 3
H3.¢'s Hy's Hg, Hes Hizas Hiz S 2 4 .
, B.C ( CPU-86017 ) 1.3
) R Yo :
N-CHs Hia CPU86017 1 3 ,  CPU-
, N-CH; (3.06) 86017 X CPU-86017  Hiza
(. 40). 1 Hy' (N-CHyCs g 1
HCl CHy) (4.03) 4 CH 3 .
(5.44,5.03), 1 Hiz [ 1
1 (4)1%R
THB ( [7] [ 1 Humphrey S, Smith MP, Hsu CY, ef al.Cardiovascular effects of the
R- and S-enantiomers of ibutilide in conscious beagle dogs J| . Meth -
R > 1 Ci R 1 aods Find Exp Clin Phamacol, 2001, 23(8); 449-458.
N R, 1 7R, 13aR, [3  Peng SX, Dai DZ, Huang ZY, et al. Tetrahydroprotoberberine quater-
2 7S, 13a R. nary ammonium copounds and their synthetical method[ P] . CN Pat.
Ci3w Cg Cos Cras Co” 91107511. 9, 1991, 10, 7.
a Ug Lo ’
Ce. C [3 Peng SX, Dai DZ, Huang ZY, et al. Tetrahydroprotoberberine quater-
60 2 ’ nary ammonium copounds useful in treating arhythmia[ P] . US Pat.
B.C . 5. 470.852 1994 11, 2.
L (+)7-N- ’ [4 HamyoS, Sakie N, Toshihiro F, @ al. Process for producing O, 0-
B.C , N-CH3 Hiz diacy kartaric anhydride and process for producing O, Olfdiacylaltar*
Ce. C ic acid[ P . EP 93309557. 2, 1993, 11, 30.
s Los L8 ’
[3 (Lin Y), (Zhang C), (Hua WY).
Co  Cs ’ N-CH;  C [J].F B #HHKXFS KU Gina Pham Univ),
C .12 2002, 33(6); 470 472
’ 1 B.C 4 Narao T, Miyoko K, Momoyo O. Helvetic. Biosynthesis of benm|[ C]
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phenanthridine alkalodis sanguinarine, chelirubine and macarpine paveraceous planta XXIX. Conformational Analysis of tetrahydropro-
[J] . Chiniax Acta, 1983 2(66): 473-484. toberberines by carbon-13 magnetic resonance spectroscopy[ J] . Chem
[7)  Narao T, Kinuko I, Miyoko K, @ al. Studies on the alkaloids of pa- Pharm Bull, 1977, 25(6): 1426-1435.

Synthesis of Chiral Compounds of 4-Chlorobenzyl Tetrahy-

droberberine Chloride

ZHANG Can, LIN Yun, HUA Wei-Yi
(Center of Drug Disawvery, China Phamaceutical Univarsity, Nanjing 210009, China)

[ABSTRACT] AIM:To prepare and separate four chiral compounds of 4-chlorobenzyl tetrahydiwberberine chloride
(CPU-86017), from which to look for novel potent compounds with antiarthythmic activityy METHOD. Tetrahy-
droberberine was synthesized by using berberine as raw material, then resoluted with (— )/ () di-o, 0, -p-toluyl-tar-
taric acid. Quaternaty ammonium reaction of (—)S and (+)R tetrahydroberberine was conducted by 4-chlowben-
zylchloride and four chiral compounds of 4-chlowbenzyl tetrahydroberberine chloride were obtained and separated. RE-
SULT AND CONCLUSION: By means of IR, 'THNMR. >CNMR, MS, elemental amlysis and on the basis of the refer-
ence, the chemical stuctures and configurations of four chiral compounds were identified.

[KEY WORDS] Berberine; CPU-86017 ; Quaternary ammonium; Resolution; Chiral
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